Regulation of the nonreceptor tyrosine kinase Brk by autophosphorylation and by autoinhibition.
Brk (breast tumor kinase) is a nonreceptor tyrosine kinase that is most closely related to the Frk family of kinases, and more distantly to Src family kinases. Brk was originally identified in a screen for tyrosine kinases that are overexpressed in human metastatic breast tumors. To shed light on the activity and regulation of Brk and related tyrosine kinases, we expressed and purified Brk using the Sf9/baculovirus system. We characterized the substrate specificity of Brk using synthetic peptides, and we show that the kinetic parameters K(m) and k(cat) both play a role in specificity. We carried out mass spectrometry experiments to show that Brk autophosphorylates within the predicted kinase activation loop and at additional sites in the N terminus. Autophosphorylation increases enzyme activity of wild-type Brk but not of a Y342A mutant form of Brk. We also carried out experiments to address the possible involvement of the Src homology (SH) 2 and SH3 domains of Brk in enzyme regulation. Mutation of a C-terminal tyrosine (Tyr-447) increases enzyme activity and SH2 domain accessibility, consistent with a role for this residue in autoinhibition. A proline-rich peptide activates Brk, suggesting that the SH3 domain is also involved in maintaining an inactive form of Brk. These biochemical results for Brk may aid in the understanding of other tyrosine kinases in the Frk family.